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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Hartmut Richter and Dietmar Uhde 
Herewith 

OPTICAL RECORDING MEDIUM HAVING AT LEAST 
TWO RECORDABLE LAYERS 

PRELIMINARY AMENDMENT 

Hon. Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination and calculation of fees, please enter the following 
Preliminary Amendment and the accompanying remarks. 

IN THE CLAIMS 
Please amend the claims as follows: 

Amended) Optical recording medium [(1)] comprising: 
two information carrier layers [(2, 3),] on which information can be written by 
means of a focused light beam[,]; 

a separating layer [(8) arranged] disposed between said information carrier 
layers [(2, 3),]i and 

[a] two transparent covering [layer (4, 5), which is arranged] layers, each one 
of said transparent covering layer disposed between a respective one of said 
information carrier layer [(2, 3)] and a respective surface [(6, 7)] of the recording 
medium [(1) and whose] . said transparent covering layers having thickness that 
substantially exceeds [that] the thickness of said information carrier [layer (2, 3)] 
layers , wherein both information carrier layers [(2, 3)] are semi-transparent. 

2. (Amended) Optical recording medium according to Claim 1 , wherein both 
information carrier layers [(2, 3)] can be read from both sides, but can be written to 
only from one side [in each case]. 
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3. (Amended) Optical recording medium according to claim 2, wherein [the] a 
total transmission factor of [an] one of said information carrier layer [(2, 3)] with an 
associated transparent covering layer [(4, 5)] and said separating layer [(8)] is too low 

5 to allow a quantity of light which suffices for a writing operation to pass to the other 
one of said information carrier layer [(3, 2)]. 

4. (Amended) Optical recording medium according to claim 1, wherein [the] a 
total transmission factor of [an] one of said information carrier layer [(2, 3)] with an 

10 associated transparent covering layer [(4, 5)] and sMd separating layer [(8)] is too low 
to allow a quantity of light which suffices for a writing operation to pass to the other 
one of said information carrier layer [(3, 2)]. 



15 



In claim 5, line 2, delete the first "the" and substitute therefor --a total--; 
lines 2-3, delete "the information carrier layers (2, 3), given the presence of 
and substitute therefor -said--; and 
line 4, delete "(2, 3)." 



20 



In claim 6, line 2, delete "the" and substitute therefor -said-; 
line 2, delete "(8)"; and 
line 3, delete "(2', 3')." 



25 



In claim 7, line 2, delete the first "the" and substitute therefor -a total -; 
lines 2-3, delete "the information carrier layers (2, 3), given the presence of 
and substitute therefor —said—; and 



line 4, delete "(2, 3)." 



In claim 8, line 2, delete "the" and substitute therefor -said-; and 
line 2, delete "(2% 3')." 



30 



In claim 9, line 2, delete "the writable" and substitute therefor -said-; 
lines 2-3, delete "(2, 2', 3, 3')"; and 
line 3, delete "(20, 21, 22, 23)." 



2 
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In claim 10, line 2, delete ", in particular optical recording media"; 

line 3, delete "(24)"; 

line 5, delete "(2, 2',3, 3')"; and 

line?, delete "(2, 2', 3, 3')". 



5 



11. (Amended) Apparatus according to Claim 10, further comprising a buffer 
memory [(32)] for recording data [(DS) to be recorded, from which] ^ a control unit 
[(31) reads] for reading out data from said buffer memory in reverse order and 
[outputs] outputting a corresponding recording signal [(WS)] to [the] said light source 



12. (Amended) Apparatus according to Claim 10, [wherein] further 
comprising a control unit [(31) is provided, which assigns] for assigning data [(DS)] 
that are to be recorded on the information carrier layer [(2, 3)] remote from the light 

1 5 source [(24)] firstly to a specific area [(33, 33', 34)] of the information carrier layer 
[(3, 2)] facing the light source [(24)], for recording, and [which], after the recording 
medium [(1)] has been turned over, [drives] for driving a scanner for reading out data 
located in the specific area [(33, 33', 34)] of the information carrier layer [(2, 3)] 
which is then remote from the light source, and [assigns] for assigning these data to 

20 areas of the information carrier layer [(3, 2)] which is then facing the light source 
[(24)], for recording. 

13. (Amended) Apparams for writing to optical recording media[, in 
particular optical recording media] according to Claim 1, comprising: 

25 a buffer memory [(32)] for recording data [(DS) to be recorded, from which]; 

a control unit [(3 1) reads] for reading out data from the buffer memory in 
reverse order and [outputs] outputting a corresponding recording signal [(WS)] to 
[the] a light source [(24)]. 

30 14. (Amended) Apparatus for writing to optical recording media[, in 

particular optical recording media] according to Claim 1, [wherein] comprising: 

a control unit [(31) is provided, which assigns] for assigning data [(DS)] that 
are to be- recorded on [the] an information carrier layer [(2, 3)] remote from the light 
source [(24)] firstly to a specific area [(33, 33', 34)] of the information carrier layer 



10 [(24)]. 
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[(3, 2)] facing the light source [(24)], for recording, and [which], after the recording 
medium [(1)] has been turned over, [drives] for driving a scanner for reading out data 
located in. the specific area [(33, 33', 34)] of the information carrier layer [(2, 3)] 
which is then remote from the light source, and [assigns] for assigning these data to 
5 areas of the information carrier layer [(3, 2)] which is then facing the light source 
[(24)], for recording. 



(Amended) Method for writing to a multilayer optical recording medium 
[(1)] that can be read on one side, [characterized in that the operation of] comprising 
10 the step of: 

writing to at least one information carrier layer [(2, 2', 3, 3')] of the recording 
medium [(1) takes place] from [the] a side opposite to [the] a read-out side. 




In claim 16, lines 1-2, delete "characterized in that" and substitute therefor 



15 



—wherein ~; 



line 3, delete "(2, 3)"; and 
line 5, delete "(1)". 



In claim 17, lines 1-2, delete "characterized in that" and substitute therefor 



20 



—wherein — , 



line 2, delete "(DS)", 

line 3, delete "the" and substitute therefor -a—, and 
line 3 delete "(32)". 



25 



In claim 18, line 1, delete "characterized in that" and substitute therefor 
-wherein — , and 
line 2, delete "(1)". 



Please cancel claim 19. 



4 
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IN THE ABSTRACT 



Please replace the abstract with the following: 

--An optical recording medium having at least two information carrier layers, 
on which information can be written by means of a focused light beam. In the present 
invention, a separating layer is arranged between the information carrier layers and a 
respective transparent covering layer is arranged between the information carrier layer 
and the surface of the recording medium, the thickness of each transparent covering 
layer substantially exceeds that of the respective information carrier layer. One object 
of the present invention is to propose an optical recording medium in the which it is 
possible to write to both information carrier layers using a low optical power. Further 
objects of the invention are to specify an apparatus and also a suitable method for 
writing to recording medium according to the present invention. A recording medium 
according to the invention has information carrier layers which are both 
semi-transparent.-- 



Claims 1-18 are pending. The claims and the abstract have been amended to 
correct informalities. No new matter has been added. 

No fee is believed due in regard to the present amendment. However, if a fee 
is due, please charge the fee to Deposit Account 07-0832. 



REMARKS 



Respectfully submitted, 
Hartmut Richter, et al. 



Date: ^/^? 



2000 




THOMSON multimedia Licensing Inc. 

Patent Operation 

PC Box 5312 

Princeton, NJ 08543-5312 



By: Paul P. Kiel, 
Attorney for Applicants 
Reg. No. 40,677 
609-734-9650 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants: Hartmut Richter and Dietmar Uhde 

5 Filed: Herewith 

For: OPTICAL RECORDING MEDIUM HAVING AT LEAST 

TWO RECORDABLE LAYERS 



10 



PRELIMINARY AMENDMENT 



Hon. Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 

15 Prior to examination and calculation of fees, please enter the following 

Preliminary Amendment and the accompanying remarks. 



IN THE CLAIMS 



20 Please amend the claims as follows: 



1. (Amended) Optical recording medium [(1)] comprising! 
two information carrier layers [(2, 3),] on which information can be written by 
means of a focused light beam[,]; 
25 a separating layer [(8) arranged] disposed between said information carrier 

layers 1(2, 3),]i and 

[a] two transparent covering [layer (4, 5), which is arranged] layers, each one 
of said transparent covering layer disposed between a respective one of said 
information carrier layer [(2, 3)] and a respective surface [(6, 7)] of the recording 
30 medium [(1) and whose] , said transparent covering layers having thickness that 
substantially exceeds [that] the thickness of said information carrier [layer (2, 3)] 
layers , wherein both information carrier layers [(2, 3)] are semi-transparent. 



2. (Amended) Optical recording medium according to Claim 1, wherein both 
35 information carrier layers [(2, 3)] can be read from both sides, but can be written to 
only from one side [in each case]. 



1 
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3. (Amended) Optical recording medium according to claim 2, wherein [the] a 
total transmission factor of [an] one of said information carrier layer [(2, 3)] with an 
associated transparent covering layer [(4, 5)] and s^ separating layer [(8)] is too low 

5 to allow a quantity of light which suffices for a writing operation to pass to the other 
one of said information carrier layer [(3, 2)]. 

4. (Amended) Optical recording medium according to claim 1, wherein [the] a 
total transmission factor of [an] one of said information carrier layer [(2, 3)] with an 

10 associated transparent covering layer [(4, 5)] and said separating layer [(8)] is too low 
to allow a quantity of light which suffices for a writing operation to pass to the other 
one of said information carrier layer [(3, 2)]. 



15 



In claim 5, line 2, delete the first "the" and substitute therefor ~a total--; 
lines 2-3, delete "the information carrier layers (2, 3), given the presence of 
and substitute therefor —said--; and 
line 4, delete "(2, 3)." 



20 



In claim 6, line 2, delete "the" and substitute therefor -said-; 
line 2, delete "(8)"; and 
line 3, delete "(2', 3')." 



25 



In claim 7, line 2, delete the first "the" and substitute therefor -a total -; 
lines 2-3, delete "the information carrier layers (2, 3), given the presence of 
and substitute therefor -said-; and 
line 4, delete "(2, 3)." 



In claim 8, line 2, delete "the" and substitute therefor -said-; and 
line 2, delete "(2', 3')." 



30 



In claim 9, line 2, delete "the writable" and substitute therefor -said-; 
lines 2-3, delete "(2, 2', 3, 3')"; and 
line 3, delete "(20, 21, 22, 23)." 



2 
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In claim 10, line 2, delete ", in particular optical recording media"; 

line 3, delete "(24)"; 

line 5, delete "(2, 2',3, 3')"; and 

line 7, delete "(2, 2% 3, 3')". 

5 

11. (Amended) Apparatus according to Claim 10, further comprising a buffer 
memory [(32)] for recording data [(DS) to be recorded, from which] ^ a control unit 
[(31) reads] for reading out data from said buffer memory in reverse order and 
[outputs] outputting a corresponding recording signal [(WS)] to [the] said light source 

10 [(24)]. 

12. (Amended) Apparatus according to Claim 10, [wherein] further 
comprising a control unit [(31) is provided, which assigns] for assigning data [(DS)] 
that are to be recorded on the information carrier layer [(2, 3)] remote from the light 

15 source [(24)] firstly to a specific area [(33, 33', 34)] of the information carrier layer 
[(3, 2)] facing the light source [(24)], for recording, and [which], after the recording 
medium [(1)] has been turned over, [drives] for driving a scanner for reading out data 
located in the specific area [(33, 33', 34)] of the information carrier layer [(2, 3)] 
which is then remote from the light source, and [assigns] for assigning these data to 

20 areas of the information carrier layer [(3, 2)] which is then facing the light source 
[(24)], for recording. 

13. (Amended) Apparatus for writing to optical recording media[, in 
particular optical recording media] according to Claim 1, comprising! 

25 a buffer memory [(32)] for recording data [(DS) to be recorded, from which]; 

a control unit [(31) reads] for reading out data from the buffer memory in 
reverse order and [outputs] outputting a corresponding recording signal [(WS)] to 
[the] a light source [(24)]. 

30 14. (Amended) Apparatus for writing to optical recording media[, in 

particular optical recording media] according to Claim 1, [wherein] comprising: 

a control unit [(31) is provided, which assigns] for assigning data [(DS)] that 
are to be recorded on [the] m information carrier layer [(2, 3)] remote from the light 
source [(24)] firstly to a specific area [(33, 33', 34)] of the information carrier layer 



3 
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[(3, 2)] facing the light source [(24)], for recording, and [which], after the recording 
medium [(1)] has been turned over, [drives] for driving a scanner for reading out data 
located in the specific area [(33, 33', 34)] of the information carrier layer [(2, 3)] 
which is then remote from the light source, and [assigns] for assigning these data to 
5 areas of the information carrier layer [(3, 2)] which is then facing the light source 
[(24)], for recording. 

15. (Amended) Method for writing to a multilayer optical recording medium 
[(1)] that can be read on one side, [characterized in that the operation of] comprising 
10 the step of: 

writing to at least one information carrier layer [(2, 2', 3, 3')] of the recording 
medium [(1) takes place] from [the] a side opposite to [the] a read-out side. 



15 



In claim 16, lines 1-2, delete "characterized in that" and substitute therefor 
—wherein ~; 

line 3, delete "(2, 3)"; and 
line 5, delete "(I)"- 



20 



In claim 17, lines 1-2, delete "characterized in that" and substimte therefor 

—wherein — , 

line 2, delete "(DS)", 

line 3, delete "the" and substitute therefor -a-, and 
line 3 delete "(32)". 



25 



In claim 18, line 1, delete "characterized in that" and substitute therefor 



—wherein — , and 



line 2, delete "(1)". 



Please cancel claim 19. 



4 
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IN THE ABSTRACT 



Please replace the abstract with the following: 



5 



-An optical recording medium having at least two information carrier layers, 
on which information can be written by means of a focused light beam. In the present 
invention, a separating layer is arranged between the information carrier layers and a 
respective transparent covering layer is arranged between the information carrier layer 

10 and the surface of the recording medium, the thickness of each transparent covering 
layer substantially exceeds that of the respective information carrier layer. One object 
of the present invention is to propose an optical recording medium in the which it is 
possible to write to both information carrier layers using a low optical power. Further 
objects of the invention are to specify an apparatus and also a suitable method for 

15 writing to recording medium according to the present invention. A recording medium 
according to the invention has information carrier layers which are both 
semi-transparent. ~ 



Claims 1-18 are pending. The claims and the abstract have been amended to 
correct informalities. No new matter has been added. 

No fee is believed due in regard to the present amendment. However, if a fee 
is due, please charge the fee to Deposit Account 07-0832. 



REMARKS 



20 



25 



Respectfully submitted, 
Hartmut Richter, et al. 



Date: ^h'l 



2000 




30 



By: Paul P. Kiel, 
Attorney for Applicants 
Reg. No. 40,677 
609-734-9650 



THOMSON multimedia Licensing Inc. 

Patent Operation 

PC Box 5312 

Princeton, NJ 08543-5312 
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Optical recording medium having at least two recordable 
layers 

FIELD OF THE INVENTION 

The present invention relates to a writable 
optical recording medium having a plurality of 
information carrier layers, to an apparatus for writing 
to a recording medium of this type, and to a writing 
method. 

BACKGROUND OF THE INVENTION 

An optical recording medium having two inform- 
ation carrier layers, on which information can be 
written by means of a focused light beam, is disclosed 
in EP-A2-0 706 178. In the case of the known recording 
medium, a separating layer is arranged between the 
information carrier layers and a transparent covering 
layer is arranged between the information carrier layer 
and the surface of the recording medium. The thickness 
of the transparent covering layer substantially exceeds 
that of the information carrier layer, which means that 
dirt or scratches on the surface of the recording 
medium do not result in any disruption, or result only 
in slight disruption, during the writing process or the 
read-out process. The thicker the covering layer, the 
greater the diameter of the scanning light beam at the 
level of the surface; concealment by dirt or impairment 
by scratches thus affects only a small part of the 
light beam. Both information carrier layers can be read 
from or written to from one side of the recording 
medium. In this case, the light beam passes through the 
upper of the information carrier layers. The known 
recording medium may be regarded as having the 
disadvantage that, for recording on the lower 
information carrier layer, the light beam must pass 
through the upper information carrier layer. The 
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consequence of this is that only a small proportion of 
the optical power reaches as far as the lower 
information carrier layer. In order to provide the 
power necessary for the writing operation, the light 
beam falling onto the recording medium must already 
have an appropriate intensity. On the one hand, this 
has an adverse effect on the light source, whose 
service life may be shortened as a result, or whose 
production costs, because of the increased 
requirements, are higher than is tolerable for 
mass-produced products. On the other hand, a high power 
density in the light beam can cause the upper 
information carrier layer to be impaired. Designing the 
lower information carrier layer such that it is more 
sensitive, so that it can actually be written to using 
a lower optical power, again increases the complexity 
and hence the price of the recording medium. 

SUMMARY OF THE INVENTION 

One object of the present invention is to 
propose an optical recording medium which eliminates 
the disadvantages of the prior art. Further objects of 
the invention are to specify an apparatus and also a 
suitable method for writing to a recording medium of 
this type. 

In a recording medium of the generic type, the 
invention provides for both information carrier layers 
to be designed to be semi-transparent. This has the 
advantage that both information carrier layers are 
accessible to the light beam from both sides of the 
recording medium. Consequently, both information 
carrier layers can be read from a single side of the 
recording medium, while writing to the recording medium 
necessitates writing in each case only to the 
information carrier layer nearest the surface. The 
light beam used for recording therefore only has to 
pass through the transparent covering layer, but not 
one of the only slightly transparent information 
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carrier layers. A lower power of the light source which 
generates the light beam is sufficient, therefore, for 
recording. A further advantage is that when one 
information carrier layer is being written to, the 
5 respective other information carrier layer cannot be 
impaired by a high energy density of the light beam 
used for recording, since the said light beam does not 
radiate through the respective other information 
carrier layer. 

10 The invention provides for both information 

carrier layers to be able to be read from both sides of 
the recording medium, but to be able to written to only 
from one side in each case. In other words, the 
information carrier layers can be written to only from 

15 the side which is remote from the respective other 
information carrier layer, in other words from the 
outer side of the information carrier. This has the 
advantage that the layer on the side to be written is 
optimally matched in respect of recording; for example 

20 it has a particularly low reflection and transmission 
rate but a high absorption rate. On the other side of 
the information carrier layer, the side which is not 
suitable for a' writing process, the said layer then has 
a particularly low absorption rate and a particularly 

25 high reflectivity. It is thus possible to write to the 
information carrier layer using a low optical power, 
and the optical power for writing and that for reading 
may be approximately of the same order of magnitude, 
which affords the further advantage that the light 

30 source for generating the light beam is loaded 
relatively uniformly, as a result of which its service 
life is increased. 

The invention provides for the total 
transmission factor of an information carrier layer 

35 with associated separating layer to be too low to allow 
a light intensity which suffices for a writing 
operation to pass to the other information carrier 
layer. This has the advantage of preventing the 
information carrier layers from being written to from 
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the side that is not intended for that purpose, that is 
to say through the other information carrier layer. 

A development of the recording medium according 
to the invention provides for the separating layer to 
5 have at least one further information carrier layer. 
This may be either one or a plurality of read-only 
information carrier layers; however, one or a plurality 
of writable information carrier layers which can be 
written to from the respective nearer surface of the 

10 recording medium also lie within the scope of the 
invention. This has the advantage that the total 
capacity of the recording medium is increased. 

In thermo-optical methods it is advantageous 
for the transmission and reflectivity to be low, 

15 According to a variant of the invention, the 
transmission factor of the information carrier layers, 
given the use of two information carrier layers per 
recording medium, assumes a value of less than 10%. 

In addition to information carrier layers that 

20 can be written to and overwritten many times, a 
recording medium according to the invention 
advantageously has write-once information carrier 
layers, so-called write-once read-many layers (WORM) , 
or else other types of information carrier layers. Such 

25 layers are especially suitable for permanent 
documentation, in particular, since inadvertent 
overwriting is precluded. 

The invention provides for each writable 
information carrier layer of the recording medium to 

30 have a preformatted track, the rotational sense of the 
Preformatted tracks being unidirectional for each 
layer, while the directional sense of the preformatted 
tracks is unidirectional or else in opposite 
directions. This has the advantage that the tracking is 

35 predetermined, as a result of which the recording is 
facilitated since the information carrier layers do not 
also have to be 'tracked" the first time that writing 
is effected. The orientation along the predetermined 
track in the event of writing is given, which is 
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especially advantageous in particular during the 
writing of the track which is to be read from the other 
side and has to be written backwards, as it were. If 
the Preformatted tracks of the two information carrier 
5 layers have an opposed directional sense, then an 
uninterrupted transition from the end of the track of 
one information carrier layer to the beginning of the 
track of the other information carrier layer is ensured 
in the course of reproduction. This is desirable in 

10 particular during the reproduction of audio or video 
recordings, and also during the recording thereof. An 
opposed directional sense means, for example, that one 
track is a spiral running from the inner part outwards, 
while the other track is a spiral running from the 

15 radially outer part radially inwards. Correspondingly 
unidirectional tracks are expedient in particular when 
the recording medium is used as a data store. In the 
course of the data reproduction, data located on 
different layers can then be accessed without 

20 difficulty, without incurring relatively long 
transition times. 

A first apparatus according to the invention 
for reading from and/or writing to optical recording 
media according to the invention has a light source, 

25 whose maximum power is sufficiently low that a writable 
information carrier layer cannot be illuminated through 
a semi-transparent information carrier layer with power 
that is sufficient for a writing operation. This has 
the advantage that it is possible to use a relatively 

30 low-power light source, which is inexpensive to produce 
and saves energy during operation. The required 
components can essentially be adopted from conventional 
apparatuses for writing to single-layer recording 
media; a complicated new construction is not necessary, 

35 Another apparatus according to the invention 

advantageously has a buffer memory for data to be 
recorded, from which a control unit reads out data in 
reverse order in order to output a corresponding 
recording signal to the light source. In this case, by 
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way of example, data are taken in reverse order from 
the buffer memory in an amount that suffices to effect 
recording during one or a specific number of 
revolutions. Once these data have been written, the 
writing beam jumps back by an appropriately increased 
number of tracks of the recording medium in order, at 
that point, to start recording the next data present in 
reverse order. This has the advantage that data of the 
information carrier layer which is to be read through 
the other information carrier layer are brought into 
reverse order for recording from the side opposite to 
the read-out side. They are then present in the correct 
order for read-out, which takes place from the other 
side; resorting for reproduction is no longer necessary 
in that case. The data are fetched from the memory 
piece by piece, as it were, but are recorded, in a 
manner staggered over time, ''in one piece". 

An apparatus according to the invention 
advantageously has a control unit, which assigns data 
that are to be recorded on the information carrier 
layer located on the side remote from the light source 
firstly to a specific area of the other information 
carrier layer, for recording- After the recording 
medium has been turned over, the control unit drives a 
scanner of the apparatus for the purpose of reading out 
the data recorded in the specific area, in order to 
assign the said data to areas on the other information 
carrier layer which is then facing the light source, 
for recording. This has the advantage that it is 
possible to write to the recording medium in as 
uninterrupted a manner as possible, even if data are to 
be recorded on different information carrier layers, of 
which only one is accessible directly, and the other 
only after the recording medium has been turned over, 
for recording. After the recording medium has been 
turned over, the data buffer-stored in the specific 
area of the first information carrier layer are then 
transferred to those areas of the second information 
carrier layer which are assigned to them. With an 
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apparatus of this type, the recording medium is 
utilized as a data carrier with a pseudo-ROM layer. In 
that case, without the recording medium being turned 
over, the information carrier layer remote from the 
5 light source is a read-only, so-called ROM layer, 
which, however, can nonetheless be utilized as a 
random-access or RAM layer by way of the detour of 
buffer-storage on the first information carrier layer. 

A system for writing to and reading from 
10 optical recording media has an apparatus according to 
the invention and a recording medium according to the 
invention. 

A method according to the invention for writing 
to a multilayer optical recording medium that can be 

15 read on one side is distinguished by the fact that the 
operation of writing to at least one information 
carrier layer of the recording medium takes place from 
the side opposite to the read-out side. This has the 
advantages, already described above, of the lower 

20 optical power required, and of lesser impediment of the 
upper layer when the lower layer is being written to. 

An advantageous variant of the method according 
to the invention envisages that, in order to write to 
an information carrier layer from that side of the 

25 recording medium which is opposite to the read-out 
side, the direction of movement of the recording medium 
is reversed in comparison with the direction of 
movement during read-out. This has the advantage that 
the recorded data are present in the correct order for 

30 reproduction when they are read out, this read-out 
taking place with the opposite rotational sense. 

Another refinement of the method according to 
the invention provides for the data to be recorded to 
be buffer-stored and taken from the buffer memory in 

35 reverse order for recording. This has the advantage 
that, without the need for a change in the rotational 
sense, the data are recorded in a correct order for 
read-out . 
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According to a further variant of the 
invention, the order of the data is advantageously 
reversed during read-out. Preferably a certain amount 
of data is read from the disk and is reversed before 
5 the next amount of data is read and reversed. This 
amount e.g. corresponds to a certain number of 
rotations fo the recording medium or to a certain 
distance on a track of the recording medium or to a 
certain playback time or to other appropriate 

10 divisions. This has the advantage that a reversal is 
not necessary for the recording operation, this being 
advantageous in particular in the case of complex 
processing steps that are necessary prior to the 
recording process, for example data compression in 

15 accordance with one of the methods which are known by 
the name of MPEG. Such methods sometimes require a 
large storage capacity, which is then not available for 
reversing the order of the data to be recorded. A 
recording medium that has been written to in a 

20 corresponding manner cannot then be read by apparatuses 
which expect recordings in the prescribed reading 
direction. Therefore, this method can advantageously be 
used as a possibility for providing protection against 
copying and/or read protection. 

25 Further advantages of the invention are 

specified in the following description of advantageous 
embodiments of the invention. It goes without saying 
that the invention is not restricted just to these 
exemplary embodiments, rather other variants within the 

30 scope of expert abilities are also included as well. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows an optical recording medium 
according to the invention; 

Fig. 2 shows a further embodiment of an optical 
recording medium according to the invention; 

Fig. 3 shows an optical recording medium with a 
Preformatted track according to a first embodiment; 
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Fig. 4 shows an optical recording medium with a 
Preformatted track according to a second embodiment; 

Fig. 5 shows part of an apparatus according to 
the invention. 

5 

DETAILED DESCRIPTION OF PREFERED EMBODIMENTS 

Figure 1 shows a partial cross section through 
an optical recording medium 1 having two information 

10 carrier layers 2, 3. The latter are each covered by a 
covering layer 4, 5, which reaches as far as the 
respective surface 6, 7 of the recording medium 1. A 
separating layer 8 is arranged between the first 
information carrier layer 2 and the second information 

15 carrier layer 3. Like the covering layers 4, 5, the 
separating layer 8 is designed to be transparent. In 
contrast to the covering layers A, 5, whose thickness 
is a multiple of the thickness of the information 
carrier layers 2, 3, the separating layer 8 is designed 

20 to be relatively thin; its thickness is typically of 
the order of magnitude of d = 50 fom. The thickness of 
the information carrier layers 2, 3 is approximately of 
the order of magnitude of d, « 1 ^m, where the actual 
layer that carries the information may perfectly well 

25 have a thickness of just 30-100 nm. The thickness of 
the covering layers 4, 5 is approximately D = 6000 |am. 
A first light beam 11 falls onto the recording medium 
from above, is refracted at the first surface 6, passes 
through the first covering layer 4 and is focused onto 

30 the first information carrier layer 2. A second light 
beam 12 falls onto the recording medium from below, is 
refracted at the second surface 7, passes through the 
second covering layer 5 and is focused onto the second 
information carrier layer 3. The light beams 11, 12 are 

35 light beams used for recording. They traverse only a 
covering layer 4, 5 having the thickness D and, in the 
process, their intensity is attenuated only weakly. The 
light beams 11-14 are depicted simultaneously for 
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illustration purposes, but in general only one of the 
light beams 11-14 scans the recording medium 1. 

A third light beam 13 is portrayed on the 
right-hand side, and, like the second light beam 12, is 
5 focused onto the second information carrier layer 3. A 
further, fourth light beam 14 likewise falls onto the 
recording medium from below, is refracted at the second 
surface 7, passes through the second covering layer 5, 
but is not yet focused at the level of the second 

10 information carrier layer 3. It traverses the second 
information carrier layer 3, which is semi-transparent 
according to the invention, likewise traverses the 
separating layer 8 and is focused onto the first 
information carrier layer 2. The third and fourth light 

15 beams 13, 14 are used for read-out; they have a lower 
intensity than the light beams 11, 12 used for writing. 
The fourth light beam 14 preferably has a higher 
intensity than the third light beam 13, since its 
intensity is reduced when traversing the second 

20 information carrier layer 3 and the separating layer 8. 

The information carrier layers 2, 3 have a 
relatively high absorption factor. In the course of 
writing by means of the light beam 11 and 12, 
respectively, a large portion of the light energy is 

25 thus absorbed by the information carrier layer 2, 3, 
which changes its structure in the process. In the case 
of an information carrier layer 2, 3 which operates 
according to the so-called phase change method, a phase 
transition occurs in the material forming the 

3 0 information carrier layer 2, 3 from amorphous to 
crystalline, or vice versa. In other methods, too, the 
energy absorbed by the information carrier layer 2, 3 
serves to convert the structure, which is detected 
subsequently in the course of reading. According to the 

35 invention, the information carrier layers 2, 3 are 
semi-transparent, that is to say their transmission 
factor is greater than zero. Therefore, it is possible 
to read the other information carrier layer 2, 3 
through one information carrier layer 3, 2. On account 
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of the high absorption factor of the information 
carrier layers 2, 3, the light energy that is usually 
available for writing does not suffice, however, for 
writing to the other inf oruLat ion carrier layer 2 
through one information carrier layer 3. Therefore, 
this information carrier layer 2 is written to from the 
opposite side of the recording medium 1. 

Figure 2 shows a further embodiment of an 
optical recording medium 1 according to the invention. 
In this case, the separating layer 8 comprises a 
central, transparent separating layer 10 on which 
information carrier layers 2', 3' are arranged on both 
sides, a transparent separating layer 8', 9' in each 
case being superposed on the said information carrier 
layers. This is followed, as disclosed in Figure 1, by 
the first information carrier layer 2 and the first 
covering layer 4 in the upward direction, while the 
second information carrier layer 3 and the second 
covering layer 5 follow in the downward direction. In 
addition to the first light beam 11, a further light 
beam 15, which is incident from above like the light 
beam 11, is used to write to the third information 
carrier layer 2' . The fourth information carrier layer 
3' is written to by the light beam 16, which falls onto 
the recording medium 1 from below like the second light 
beam 12. In this case, in addition to passing through 
the covering layer 4, the light beams 15, 16 also pass 
through the information carrier layer 2 and 3, 
respectively, and the corresponding separating layer 
8' , 9' . 

Absorption and transmission factors of the 
information carrier layers 2, 2' , 3, 3' are designed 
appropriately. For a read-out process, use is made not 
only of the light beams 13, 14 already disclosed in 
Figure 1, but also of the light beams 17, 18, which are 
likewise incident from below. In this case, the light 
beams 17, 18 traverse two and, respectively, three 
information carrier layers and the same number of 
separating layers until they are focused on the 
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information carrier layer 2' and 2, respectively, to be 
read by them. The optical power for generating the 
light beams 14, 17, 18 and the transmission and 
absorption factors of the information carrier layers 2, 
2', 3, 3' are adapted appropriately. 

The available power of the light source 24 (not 
illustrated in this figure) which generates the light 
beams 11-18 is generally limited. The transmission 
properties of the information carrier layers 2, 2', 3, 
3' are also limited for physical reasons. Therefore, 
only a certain number of information carrier layers 2, 
2', 3, 3' are written to from one side, two layers in 
the example of Figure 2. In order nonetheless to be 
able to write to a multilayer, rewritable recording 
medium 1 with a moderate light source power, the layers 
2, 2' are written to from one side of the recording 
medium 1, while the layers 3, 3' are written to from 
the opposite side. On account of the semi-transparency 
of the information carrier layers 2, 2' , 3, 3', 
however, it is possible to read all the information 
carrier layers 2, 2', 3, 3' from a single side of the 
recording medium 1. According to one variant of the 
invention, the third and fourth information carrier 
layers 2', 3' are designed as write-once layers. 

Figure 3 shows an optical recording medium 1 
with a Preformatted track according to a first 
embodiment, in a diagrammatic illustration. In this 
case, the information carrier layers 2, 3 are shown 
folded out from one another, this being indicated by 
the arrow P. The separating layer 8 and the covering 
layer 4, 5 are not illustrated, for the sake of 
simplicity. The writing beams 11 and 12 are likewise 
indicated diagrammatically . They are focused onto a 
Preformatted track 20 and 21, respectively. The 
Preformatted tracks 20, 21 constitute spirals which run 
from the radially inner part radially outwards and have 
the same rotational sense and the same directional 
sense. Both tracks 20, 21 are written to from the 
radially inner part radially outwards. During the 
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recording of data, the recording medium 1 rotates in 
opposite directions for both sides; during read-out, 
which takes place from the right-hand side in the 
figure, the direction of rotation is the same for both 
5 sides. During production, the covering layers 4, 5, 
which are not illustrated here for the sake of clarity, 
serve as a substrate on which the preformatted track 
20, 21 is applied. In this case, the preformatted 
tracks 20, 21 are arranged in a mirror-inverted manner 

10 with respect to one another. The covering layers 4, 5 
provided with the preformatted track 20, 21 are 
connected to one another by means of the separating 
layer 8, which is likewise not illustrated separately 
here. The direction of the track is determined for 

15 example by means of information items stored on the 
track wherein these information items have a direction 
defining property. For example these information items 
consist of increasing numbers starting at a minimum 
value at the beginning of the track and ending at a 

20 maximum value at the end of the track. The information 
items may also be an indication of playing time, of 
distance or any other appropriate property. 

Figure 4 shows a further recording medium with 
a preformatted track according to a second embodiment. 

25 The recording medium 1 is illustrated diagrammatically 
in a manner corresponding to Figure 3; identical 
reference symb)ols designate identical elements. The 
rotational sense of the preformatted tracks 22, 23 is 
the same in this case, too. The track 22 of the first 

30 information carrier layer 2 is, however, written to 
from the radially inner part outwards, and the track 23 
of the information carrier layer 3 is written to from 
the outer part inwards. During the recording of data, 
the recording medium 1 again has opposite directions of 

35 rotation for both sides; during read-out, the direction 
of rotation is the same. The advantage of this 
embodiment is that the scanner has to change the 
focusing of the light beam for continuous reproduction 
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merely from one information carrier layer 2 to the 
other information carrier layer 3. 

In comparison with customary apparatuses, the 
optical recording media according to the invention are 
5 written to using a normal light-source power, even 
though there are a number of information carrier layers 
2/ 3', 3, 3''. As the light source 24, it is possible to 
use commercially available lasers, for example laser 
diodes, with a relatively high power for standard 

10 apparatuses, which reduces the costs for corresponding 
apparatuses. All the information carrier layers 2, 2', 
3, 3' of the recording medium 1 are read from a single 
side, thereby reducing the access time to the stored 
information. In contrast to recording media whose 

15 information carrier layers 2, 3 are both written to 
from the same side, there is greater freedom in the 
choice of reflection, absorption and transmission 
properties of the information carrier layers 2, 3 in 
the case of the optical recording medium according to 

20 the invention. In this case, all that is necessary is 
that the recording medium 1 be turned over in order to 
write to the respective other information carrier layer 
3, 2. In this case, however, it is also possible to 
choose a scanner which moves around the recording 

2 5 medium 1. 

Figure 5 diagrammatically shows an apparatus 
according to the invention. A light source 24 generates 
a light beam 19, which is concentrated by means of a 
converging lens 25 and is deflected in the direction of 

30 the recording medium 1 by a beam splitter 26. The light 
beam is focused onto the second information carrier 
layer 3 by an objective lens 27. It is reflected from 
the said information carrier layer, passes through the 
objective lens 27, the beam splitter 26 and a further 

35 converging lens 28 and falls onto a detector 29, which 
is shown tilted through 90° towards the observer here. 
The output signals of the detector 29 are fed to a 
signal conditioning unit 30, which feeds servo signals 
S to regulating circuits for regulating the tracking. 
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for focusing and, if appropriate, to further regulating 
circuits, and emits an information signal I for 
outputting . 

According to a first embodiment, the light 
5 source 24 has a maximum output power which is too low 
to illuminate a writable information carrier layer 2, 3 
through the respective other semi-transparent 
information carrier layer 3, 2 with sufficient power 
for a writing operation. 

10 For recording, the power of the light source 24 

is varied in accordance with a write signal WS, in 
order to change the property of correspondingly 
extended areas along the tracks 20, 21, 22, 23. In this 
case, the write signal WS is provided by a control unit 

15 31, to which the data signal DS to be recorded is fed 
directly or indirectly. In accordance with a further 
variant of the invention, to that end a buffer memory 
32 is provided, in which the data signal DS is 
buffer-stored, and is read out in reverse order by the 

20 control unit 31 and fed to the light source 24 as write 
signal WS . In accordance with a further variant of the 
invention, the control unit 31 outputs control signals 
S' for selecting specific areas of the information 
carrier layer 2, 3. Data that are to be recorded on the 

25 information layer 2 remote from the light source 24 are 
firstly recorded in a specific area 33 of the 
information carrier layer 3. After the recording medium 
1 has been turned over, the control unit 31 firstly 
causes the apparatus to read out data stored in the 

30 area 33 and to buffer-store them, for example in the 
buffer memory 32. The control unit 31 then feeds these 
data to the light source 24 as write signal WS for the 
purpose of recording. In this case, on account of the 
control signals S' output by the control unit 31, the 

35 light beam 19 is moved to the positions provided for 
the respective data. 

A buffer-storage area 34 on the other 
information carrier layer 2 corresponds to the 
buffer-storage area 33 on the information carrier layer 
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3. It is illustrated here only by way of example on the 
left-hand, that is to say on the radially outer edge of 
the recording medium 1. It may likewise be arranged on 
the inner area 33' or in the intervening area. Division 
5 into a plurality of buffer-storage areas which are 
arranged at radially different locations or can be 
displaced flexibly also lies within the scope of the 
invention . 

The optical storage density of optical 

10 recording media is generally limited by the aperture NA 
of the objective lens 27 and the wavelength of the 
light generated by the light source 24. In this case, 
the following holds true for the half-value width, also 
called full width half maximum: FWHM « 0.59*^/NA. In 

15 contrast to magnetic data recording on tape, optical 
data recording on recording media 1 in the form of 
discs is limited by the finite size of the surface 
area. One possible way of increasing the capacity for a 
predetermined light wavelength X,, numerical aperture NA 

20 and an unchanged geometry of the recording medium 1 is 
to store data in a plurality of semi-transparent 
information layers lying one above the other. This 
insight is already taken into account for example in 
the case of the so-called DVD-ROM with so-called 

25 dual-layer discs. In this case, the upper of two 
information carrier layers is semi-transparent, while 
the lower layer is non-transparent. Data are written to 
optical recording media thermo-optically, for example. 
In this case, the information carrier layer is heated 

30 locally by relatively high laser power, in order to 
write a magnetic domain or a phase domain. In the case 
of a rewritable, two-layer recording medium, the 
frontal information layer 3 is designed to reflect and 
absorb light, with the result that only a small 

35 percentage of the laser power penetrates through to the 
information layer 2 located behind it. A powerful and 
costly laser source is thus required. The invention 
relates, inter alia, to a two-layer, rewritable 
recording medium which operates according to the 
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magneto-optical or phase-change method, with the 
properties that the information carrier layer 2 can be 
written to from the side of the surface 6 and the 
information carrier layer 3 can be written to from the 
5 side of the surface 7, and that both information 
carrier layers 2, 3 can be read from both sides. This 
is achieved by means of the special construction of the 
information carrier layers 2, 3. They absorb a specific 
proportion of the light in order to achieve the heating 

10 which is required for recording, and they reflect and 
transmit a certain portion of the light that falls onto 
them for the read-out. The information carrier layers 
2, 3 can each be written to from the side which faces 
the substrate, the covering layer 4, 5, and can be read 

15 from both sides. The data are written directly, that is 
to say from both sides of the recording medium 1, 
without the absorption of light by a frontal 
information carrier layer. Less optical power is 
needed, therefore, for the writing operation. It is 

20 thus possible essentially to use a commercially 
available optical drive for recording data. The user 
only has to turn the recording medium 1 over for 
complete writing, or the scanner moves around the said 
recording medium. However, both information carrier 

25 layers 2, 3 can be read from both sides, on account of 
a specific transparency. The user can therefore read 
both information carrier layers of the recording medium 
directly, after the recording process, without having 
to turn the said recording medium or without requiring 

30 an expensive drive in which the scanner moves around 
the disc. Consequently, the entire contents are always 
available for reading. 
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Optical recording mediuni (1) comprising two 



.nf ormation carrier layers [2, 3) , on which information 



5 can be written by means of a focused light beam, a 
separating layer (8) arranged between said information 
carrier layers (2, 3), and a transparent covering layer 
(4, 5) , which is arranged between said information 
carrier layer (2, 3) and a surface (6, 7) of the 
10 recording medium (1) and whose thickness substantially 
exceeds that of said information carrier layer (2, 3), 
wherein both information carrier layers (2, 3) are 
semi-transparent . 

15 2. Optical recording medium according to Claim 1, 

wherein both information carrier layers (2, 3} can be 
read from both sides, but can be written to only from 
one side in each case. 

20 3. Optical recording medium according to claim 2, 

wherein the total transmission factor of an information 
carrier layer (2, 3) with associated covering layer (4, 
5} and separating layer (8) is too low to allow a 
quantity of light which suffices for a writing 

25 operation to pass to the other information carrier 
layer (3, 2) . 

4. Optical recording medium according to claim 1, 

wherein the total transmission factor of an information 
30 carrier layer (2, 3) with associated covering layer (4, 
5) and separating layer (8) is too low to allow a 
quantity of light which suffices for a writing 
operation to pass to the other information carrier 
layer (3, 2) . 



wherein the transmission factor of the information 
carrier layers (2, 3), given the presence of two 
information carrier layers (2, 3), is less than 10%. 



35 



5. 



Optical recording medium according to claim 4, 
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6. Optical recording medium according to Claim 1, 
wherein the separating layer (8) has at least one 
further information carrier layer (2', 3'). 

5 

7. Optical recording medium according to claim 1, 
wherein the transmission factor of the information 
carrier layers (2, 3), given the presence of two 
information carrier layers (2, 3), is less than 10%. 

10 

8. Optical recording medium according to claim 1, 
wherein the information carrier layers (2', 3') are 
write-once layers. 

15 9, Optical recording medium according to claim 1, 

wherein the writable information carrier layers (2, 2' , 
3, 3') have a preformatted track (20, 21, 22, 23), 
whose rotational sense is unidirectional, and whose 
directional sense is one of unidirectional and opposed. 

20 

10. Apparatus for writing to optical recording 
media, in particular optical recording media according 
to Claim 1, comprising a light source (24), whose 
maximum power is lower than is necessary to write to a 

25 writable information carrier layer (2, 2', 3, 3') 
through a semi-transparent information carrier layer 
(2, 2' r 3, 3M . 

11. Apparatus according to Claim 10, comprising a 
30 buffer memory (32) for data (DS) to be recorded, from 

which a control unit (31) reads out data in reverse 
order and outputs a corresponding recording signal (WS) 
to the light source (24) . 

35 12. Apparatus according to Claim 10, wherein a 

control unit (31) is provided, which assigns data (DS) 
that are to be recorded on the information carrier 
layer (2, 3) remote from the light source (24) firstly 
to a specific area (33, 33', 34) of the information 
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carrier layer (3, 2) facing the light source (24), for 
recording, and which, after the recording medium (1) 
has been turned over, drives a scanner for reading out 
data located in the specific area (33, 33', 34) of the 
5 information carrier layer (2, 3) which is then remote 
from the light source, and assigns these data to areas 
of the information carrier layer (3, 2) which is then 
facing the light source (24) , for recording. 

10 13. Apparatus for writing to optical recording 

media, in particular optical recording media according 
to Claim 1, comprising a buffer memory (32) for data 
(DS) to be recorded, from which a control unit (31) 
reads out data in reverse order and outputs a 

15 corresponding recording signal (WS) to the light source 
(24) . 

14. Apparatus for writing to optical recording 

media, in particular optical recording media according 

20 to Claim 1, wherein a control unit (31) is provided, 
which assigns data (DS) that are to be recorded on the 
information carrier layer (2, 3) remote from the light 
source (24) firstly to a specific area (33, 33', 34) of 
the information carrier layer (3, 2) facing the light 

25 source (24) , for recording, and which, after the 
recording medium (1) has been turned over, drives a 
scanner for reading out data located in the specific 
area (33, 33', 34) of the information carrier layer (2, 
3) which is then remote from the light source, and 

30 assigns these data to areas of the information carrier 
layer (3, 2) which is then facing the light source 
(24), for recording. 




Method for writing to a multilayer optical 



35 recording medium (1) that can be read on one side, 
characterized in that the operation of writing to at 
least one information carrier layer (2, 2', 3, 3') of 
the recording medium (1) takes place from the side 
opposite to the read-out side. 
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16. Method according to Claim 15, characterized in 

that, in order to write to an information carrier layer 
(2, 3) from the side opposite to the read-out side, the 
5 direction of movement of the optical recording medium 
(1) is reversed. 

17. Method according to Claim 15, characterized in 
that data (DS) to be recorded are buffer-stored and 

10 taken from the buffer memory (32) in reverse order for 
recording . 

18. Method according to claim 15, characterized in 

that the data read from the recording medium (1) is 
15 output in reverse order. 

19. System for writing to and reading from optical 
recording media, comprising an apparatus according to 
one of the preceding apparatus claims and a recording 

20 medium according to one of the preceding recording 
medium claims. 



25 
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Abstract 



Optical recording medium having at least two recordable 
layers 

The present invention relates to an optical 
recording medium having at least two information 
carrier layers, on which information can be written by 
means of a focused light beam. In this case, a 
separating layer is arranged between the information 
carrier layers and a respective transparent covering 
layer is arranged between the information carrier layer 
and the surface of the recording medium, the thickness 
of which covering layer substantially exceeds that of 
the information carrier layer. One object of the 
present invention is to propose an optical recording 
medium in the case of which it is possible to write to 
both information carrier layers using a low optical 
power. Further objects of the invention are to specify 
an apparatus and also a suitable method for writing to 
a recording medium of this type. A recording medium 
according to the invention has information carrier 
layers which are both semi-transparent- 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Hartmut Richter and Dietmar Uhde 

5 Filed: Herewith 

For: OPTICAL RECORDING MEDIUM HAVING AT LEAST 

TWO RECORDABLE LAYERS 

PRELIMINARY AMENDMENT 

10 

Hon. Assistant Commissioner for Patents 
Washington, D.C. 2023 1 

Sir: 

15 Prior to examination and calculation of fees, please enter the following 

Preliminary Amendment and the accompanying remarks. 

IN THE CLAIMS 
20 Please amend the claims as follows: 

Amended) Optical recording medium [(1)] comprising: 
two information carrier layers [(2, 3),] on which information can be written by 
means of a focused light beam[,]i 
25 a separating layer [(8) arranged] disposed between said information carrier 

layers [(2, 3),]i and 

[a] two transparent covering [layer (4, 5), which is arranged] layers, each one 
of said transparent covering layer disposed between a respective one of said 
information carrier layer [(2, 3)] and a respective surface [(6, 7)] of the recording 
30 medium [(1) and whose] , said transparent covering layers having thickness that 
substantially exceeds [that] the thickness of said information carrier [layer (2, 3)] 
layers , wherein both information carrier layers [(2, 3)] are semi-transparent. 

2. (Amended) Optical recording medium according to Claim 1, wherein both 
35 information carrier layers [(2, 3)] can be read from both sides, but can be written to 
only from one side [in each case]. 
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3. (Amended) Optical recording medium according to claim 2, wherein [the] a 
total transmission factor of [an] one of said information carrier layer [(2, 3)] with an 
associated transparent covering layer [(4, 5)] and said separating layer [(8)] is too low 

5 to allow a quantity of light which suffices for a writing operation to pass to the other 
one of said information carrier layer [(3, 2)]. 

4. (Amended) Optical recording medium according to claim 1, wherein [the] a 
total transmission factor of [an] one of said information carrier layer [(2, 3)] with an 

10 associated transparent covering layer [(4, 5)] and s^ separating layer [(8)] is too low 
to allow a quantity of light which suffices for a writing operation to pass to the other 
one of said information carrier layer [(3, 2)]. 



15 



In claim 5, line 2, delete the first "the" and substimte therefor ~a total--; 
lines 2-3, delete "the information carrier layers (2, 3), given the presence of 
and substitute therefor --said--; and 
line 4, delete "(2, 3)." 



20 



In claim 6, line 2, delete "the" and substitute therefor -said-; 
line 2, delete "(8)"; and 
line 3, delete "(2', 3')." 



25 



In claim 7, line 2, delete the first "the" and substitute therefor -a total -; 
lines 2-3, delete "the information carrier layers (2, 3), given the presence of 
and substitute therefor —said--; and 
line 4, delete "(2, 3)." 



In claim 8, line 2, delete "the" and substitute therefor -said-; and 
line2, delete"(2', 3')." 



30 



In claim 9, line 2, delete "the writable" and substitute therefor -said-; 
lines 2-3, delete "(2, 2', 3, 3')"; and 
line 3, delete "(20, 21, 22, 23)." 
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In claim 10, line 2, delete ", in particular optical recording media"; 

line 3, delete "(24)"; 

line 5, delete "(2, 2',3, 3')"; and 

line 7, delete "(2, 2', 3,3')". 

5 

11. (Amended) Apparatus according to Claim 10, further comprising a buffer 
memory [(32)] for recording data [(DS) to be recorded, from which] , a control unit 
[(3 1) reads] for reading out data from said buffer memory in reverse order and 
[outputs] outputting a corresponding recording signal [(WS)] to [the] said light source 

10 [(24)]. 

12. (Amended) Apparatus according to Claim 10, [wherein] further 
comprising a control unit [(31) is provided, which assigns] for assigning data [(DS)] 
that are to be recorded on the information carrier layer [(2, 3)] remote from the light 

15 source [(24)] firstly to a specific area [(33, 33', 34)] of the information carrier layer 
[(3, 2)] facing the light source [(24)], for recording, and [which], after the recording 
medium [(1)] has been turned over, [drives] for driving a scanner for reading out data 
located in the specific area [(33, 33', 34)] of the information carrier layer [(2, 3)] 
which is then remote from the light source, and [assigns] for assigning these data to 

20 areas of the information carrier layer [(3, 2)] which is then facing the light source 
[(24)], for recording. 

13. (Amended) Apparatus for writing to optical recording media[, in 
particular optical recording media] according to Claim 1, comprising: 

25 a buffer memory [(32)] for recording data [(DS) to be recorded, from which]i 

a control unit [(31) reads] for reading out data from the buffer memory in 
reverse order and [outputs] outputting a corresponding recording signal [(WS)] to 
[the] a light source [(24)]. 

30 14. (Amended) Apparatus for writing to optical recording media[, in 

particular optical recording media] according to Claim 1, [wherein] comprising: 

a control unit [(31) is provided, which assigns] for assigning data [(DS)] that 
are to be- recorded on [the] am information carrier layer [(2, 3)] remote from the light 
source [(24)] firstly to a specific area [(33, 33% 34)] of the information carrier layer 
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